A R T I C L E I N F O
Introduction
The detection rate of peripheral pulmonary lesions continues to increase with the widespread application of medical checkups and computed tomography (CT) examinations. In addition, the use of transbronchial biopsy for the diagnosis of such lesions is increasing. As a diagnostic modality, endobronchial ultrasound with a guide sheath (EBUS-GS)-guided transbronchial biopsy is frequently used, offering advantages versus previous methods [1, 2] . Utilization of an ultrasound probe reliably enables us to reach an identified spot. Subsequently, we can accurately and repeatedly approach the target spot using a fixed GS. Moreover, these procedures are characterized by diagnostic accuracy and less invasiveness to patients.
Herein, we report a rare case of detachment of an X-ray opaque tip of the GS during the transbronchial biopsy procedure, which was successfully recovered.
Case report
The patient was a previously healthy 75-year-old man. An abnormal chest X-ray was noted during a regular medical check-up. Consequently, he visited our university hospital for further examination in 2018. He did not present specific subjective symptoms, and had a past smoking history of 30 cigarettes per day from 24 to 61 years of age. The patient had experienced left pneumothorax at the age of 55 years. The findings of the physical examination are described below. His height and weight were 156.4 cm and 48.5 kg, respectively. Vital signs included a heart rate of 66 beats/min, SpO 2 of 97%, and a body temperature of 36.5 � C. Chest examination did not reveal abnormal heart and breath sounds. Other systemic examinations were normal. Blood examinations for cell counts and biochemistry were normal, except a slight elevation in the levels of the serum tumor marker of squamous cell carcinoma (2.4 ng/ mL).
Chest X-ray examination revealed a shadow in the right upper lung field ( Fig. 1a ). Chest CT confirmed the presence of a mass in the right S 3 area (size: 41 � 36 mm) in the background of multiple large and small lucencies, indicating centrilobular pulmonary emphysema ( Fig. 1b ).
Following admission, bronchoscopy was performed based on suspicion of lung cancer. We conducted EBUS (UM-S20-17S, Olympus, Tokyo, Japan) with a disposable GS (K-203 SG-201C, Olympus, Tokyo, Japan) ( Fig. 2 ) through the right B 3 , confirmed the tumor lesion, and performed transbronchial biopsy. Six biopsies were performed for this lesion. After the completion of the biopsy, we initially removed the transbronchial biopsy forceps, followed by the GS. We noticed that the X-ray opaque tip was missing from the point of the GS (Fig. 3) . We subsequently examined the lung field using an X-ray fluoroscopy and found that the missing opaque tip was located in the right middle lung field (Fig. 4) . We re-inserted a bronchoscope (BF-1T260, Olympus, Tokyo, Japan), and confirmed that the tip remained on the inside of the right B 2 . We attempted to recover the tip using transbronchial biopsy forceps; however, we were unable to reach it as the curve of the bronchus was relatively sharp. We replaced the bronchoscope with another device (BF-260, Olympus, Tokyo, Japan) and succeeded in retrieving the tip.
The patient was discharged from the hospital the following day without any specific complications, and diagnosed with squamous cell lung cancer.
Discussion
Presently, EBUS-GS is widely used for the examination of peripheral pulmonary lesions. This procedure is characterized by a lower rate of complications compared with those reported for biopsy through chest CT guidance [3] . According to Hayama et al. [4] , the complication rate of EBUS-GS is 1.3% (13/965 cases), accounting for eight cases of pneumothorax and five cases of respiratory infection. The EBUS-GS device was damaged in four cases; however, all of these cases involved an EBUS probe. Therefore, the present case of detachment of the opaque tip due to a damaged GS is extremely rare. A detached tip may not be easily recoverable depending on its location.
We recommend the following actions to reduce the risk of tip detachment. Firstly, we should confirm the condition of the X-ray opaque tip, namely, whether it is not loosened or deformed. Secondly, physicians should exercise caution when performing the procedure. For example, during the procedure using a forceps or brush, we should not pull the GS using excessive force when resistance is felt during the procedure (using a forceps or brush), we should not pull the GS with excessive force. Although we are not certain whether the number of biopsy procedures influenced the condition of the GS, a low number of biopsies would be desirable. Thirdly, we recommend to remove the GS while using an X-ray fluoroscope. Fourthly, although we used a thick GS for the lesion at the apex of the lung. However, a narrow scope and a thin GS, or biopsy without a GS may have been more effective in avoiding the damage of the GS. This should be considered during the procedure. Fifthly, although we did not use an inductor in this case, such a device could damage a tip; this should also be taken into consideration. Finally, we should be prepared to cope with such unexpected situations. In the present case, we consider that the tip of the GS may have been defective, as the bronchoscopy procedure itself was performed without any problems as usual.
Recently, a new disposable GS kit mixed with contrast agent at the point (Olympus GuideSheath kit2; K-401,402; SG-400C, 403,404; SG-401C) rather than an X-ray opaque tip was developed. This may be useful in reducing the risk of detachment of an X-ray opaque tip.
In conclusion, we experienced detachment of an X-ray opaque tip of EBUS-GS during bronchoscopy, which was successfully recovered. Physicians should exercise caution during the procedure and carefully check the condition of the kit before and during bronchoscopy with an EBUS-GS to reduce the risk of such complications.
